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Hydriastele beguinii (Burret) W.J. Baker & Loo is an endemic palm from Moluccas Island. Reproduction is an 
important part of plant life cycles to maintain and sustain their existence. The reproduction ability of H. beguinii 
is relatively low in its natural habitat, therefore studies on its reproduction aspect are required. The main 
objective of this study is to assess the reproduction phenology H. beguinii at Bogor Botanic Gardens. Three 
individuals of H. beguinii at initiation phase were selected. This study observed the duration of each phase, 
morphology changes in every phase and the biotic and abiotic factors affecting the reproduction phenology. The 
result showed that flower initiation of H. beguinii initiation took 12–16 days, bud towards anthesis took 8–10 
days, anthesis took 14-16 days and young fruits to maturity took 110–124 days. The result also stated that in 
every reproduction phenology phase has a different time period. In addition, reproduction  phenology phases 
were not directly affected by abiotic factors. Trigona laevicep was an insect visitor that was suspected as the 
pollinator of H. beguinii. 
Key words: Bogor Botanic Gardens, Hydriastele beguinii, reproduction phenology phases. 
Abstrak 
Hydriastele beguinii (Burret) W.J. Baker & Loo merupakan palem endemik yang  berasal dari Pulau Maluku. 
Reproduksi merupakan bagian penting dari siklus hidup tumbuhan untuk mempertahankan keberadaannya 
secara alami. Kemampuan reproduksi H. beguinii relatif rendah di habitat aslinya, oleh karena itu studi mengenai 
aspek reproduksi menjadi penting untuk dilakukan. Tujuan utama dari penelitian ini adalah untuk mengetahui 
fenologi reproduksi dari H. beguinii yang merupakan bagian dari koleksi tumbuhan di Kebun Raya Bogor. 
Pengamatan dilakukan terhadap tiga indcividu H. beguinii yang telah masuk pada tahap inisiasi. Pengamatan 
utama yang dilakukan pada penelitian ini, terdiri atas lama waktu setiap fasenya, perubahan morfologi pada 
setiap fase, faktor biotik dan abiotik yang mempengaruhi fenologi reproduksi. Hydriastele beguinii memerlukan 
inisiasi waktu 12–16 hari, kuncup menuju antesis membutuhkan waktu 8–10 hari. Antesis memerlukan waktu 
14–16 hari. Buah muda sampai matang memerlukan waktu 110–124 hari. Hasil penelitian ini menunjukkan 
bahwa setiap fase fenologi reproduksi memiliki jangka waktu yang berbeda. Selain itu fase fenologi reproduksi 
tidak secara langsung dipengaruhi oleh faktor abiotik. Trigona laevicep merupakan serangga pengunjung yang 
diduga sebagai serangga penyerbuk H. beguinii. 
Kata Kunci: Fase Fenologi Reproduksi, Hydriastele beguinii, Kebun Raya Bogor. 
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INTRODUCTION 
 
Indonesia is one of the centers for palm 
diversity in the world. There are 190 genera are found 
in the world (Govaerts & Dransfield, 2005) and 46 
genera in Indonesia, 29 genera of which are endemic 
to Indonesia. There is a possibility that these numbers 
will significantly arise. Furthermore, inventory 
attempts have not been completely recorded in whole 
regions around Indonesia (Witono et al., 2000). 
Johnson (1996) stated that palms are an important 
component within an ecosystem. They are part of 
vegetation structure in the tropics and subtropics 
region. Palms are the third most potential plant group 
after grasses (Poaceae) and legumes (Leguminosae). 
They can be used as building materials, industrial raw 
materials, food, medicine and ornamental plants.  
A Subtribe of palms Arecinae consists of eight 
genera: Areca, Gronophyllum, Gulubia, Hydriastele, 
Loxococcus, Nenga, Pinanga and Siphokentia (Uhl & 
Dransfield, 1987). Baker & Loo (2004) stated that 
Gronophyllum, Siphokentia and Gulubia are the 
synonym of Hydriastele.  The name of this genus 
originally comes from Greek language, hydor which 
means water, and stele which means growing at the 
stone. There are several different common names of 
this palm such as Hydria Palm Tree, Umbrella Palm, 
and Siphokentia. According to Baker & Loo (2004), H. 
Beguinii is a monoecious palm, single stem, robust, up 
7 m tall, diameter of trunk 6−10 cm, dark green color 
and a ring-structure along the stem. The 
characteristics of leaves are pinnate, shiny dark green 
on the upper leaves. The inflorescence arises from the 
base of leaves with unique appearances: short, cream-
colored and constituting the triad flowers (male 
flowers among female flowers). The palm grows well 
on pluvial soil type- forest at low altitude.  
Phenology is the study about the period phase 
that undergoes naturally in plants. It occurs in 
individuals or whole ecosystem. It is an important and 
sometimes overlooked aspect of plant ecology. The 
timing of switch between vegetative and reproductive 
phase is a critical aspect to optimal seed for individuals 
and population (Bernier, 1988); in terms of 
maintaining species coexistence in diverse 
communities, variation among species in their 
phenology is a necessary mechanism (Rathcke and 
Lacey, 1985). Growth and senescence timing 
determine a growing season length that is associated 
to carbon uptake in terrestrial ecosystem (Gu et al., 
2003). Phenological phase was influenced by biotic 
and abiotic factors. The abiotic factors that might 
influence the phenological process, include 
irradiation, temperature, and moisture (Fewless, 
2006). The phenology of reproduction is an important 
life history in determining fitness in a variety of ways. 
Reproducing at wrong time and after appropriate 
season may lead to failure in finding mates, failure by 
pollinator to find pollen and nectar, or failure of flower 
to be pollinated. Environmental cues are important 
factor to be considered in determining and influencing 
reproduction phenology (Inouye, 2008). 
 
 According to Tabla & Vargas (2004), phenology 
of plants is an important character in its life cycle. The 
flowering pattern varies among species, the process is 
always started by emerging of flower buds and ends 
up with the pollination process. According to Darjanto 
& Satifah (1990), flower is a breeding organ for plant 
reproduction. Flowering and pollination are two 
important process of plant reproduction. The 
objective of this study is to understand reproduction 
phenology phases of H. beguinii.   
  
MATERIALS AND METHODS 
Material and tools 
This study was conducted from October 
2014−August 2015. The observation was carried out 
towards three individuals of Hydriastele beguinii 
(Burret) W.J. Baker & Loo. Those individuals were 
located at XIV.A.133C, XIV.A.133E and XIV.A.133H in 
Bogor Botanic Gardens. The tools that were used in 
this study includes digital camera, ruler, soil tester, 
Luxtron LM-8000 (lightmeter, anemometer, 
hygrometer, thermometer), and optical microscope 
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Observation 
Observation was conducted towards three 
individuals of H. beguinii. Individuals which have been 
entering initiation phase were selected. The chosen 
individuals were marked with yellow label with lace to 
simplify the observation. Observation of reproduction 
phase was started from initiation phase to mature 
fruits. The observation includes time, morphological 
changes, biotic and abiotic factors. 
Time. There are several parameters that 
were used on this study, including periods of flower 
initiation, bud flower towards anthesis, anthesis and 
young fruits to maturity. Morphology. The flowering 
development of H. beguinii in every phase was 
documented with digital camera to get sequential 
data. Observations regarding of changing in floral 
organ included shape, size and color. Observation on 
small floral organs was conducted by using a 
microscope, while the measurement width and length 
of floral organ was conducted by using a ruler. Female 
flowers were also counted to get the number of 
flowers that successfully to be pollinated. The biotic 
factors. Observations on biotic factors included the 
insect visitors on H. beguinii flowers that might be 
suspected as pollinators. Insects that were 
surrounding on flowers of H. beguinii were captured 
then identified. Observations on insect visitors was 
conducted three times a day i.e. 6−8 a.m; 10−12 a.m; 
and 3−5 p.m. The abiotic factors. They included light 
intensity, relative humidity, wind speed, temperature, 
rainfall, soil pH and moisture. Abiotic factor was 
measured at 11−12 a.m. by using Luxtron LM 8000 
and soil tester. 
Data analysis  
 
Data was analyzed to determine the 
development phases of reproduction phenology. 
Descriptive data was grouped based on several 
characters (shape, size and color). The abiotic data 
was presented with the maximum and minimum 
values. Those abiotic factors were only measured 
once a day. These data were not calculated using 
statistical analysis. The observation results of all 
individuals were compared to gain information 
regarding the reproduction phase of H. beguinii.  
RESULTS AND DISCUSSION 
Reproduction phenology phases 
The morphological appearance of H. Beguinii 
was robust, slender and solitary palm, 3–4 m tall (see 
Figure 1). The duration of each phenology of                      
H. beguinii was shown in Table 1.  















Initiation  14 16 12 
Buds toward 
anthesis 
9 10 8 
Anthesis  14 16 14 
Young fruits to 
maturity 
110 124 118 
Total 147 166 152 
 
The reproduction phenology phases of                      
H. beguinii consisted of initiation, bud toward 
anthesis, anthesis and young fruits to maturity. Every 
phase has different period and characteristic, 
depending on physiological aspect of the palm and 
environmental factors (biotic and abiotic factors). The 
young fruit of individual in bed no. XIV.A.133C took 
110 days to become mature. The total of fruits 
produced on this individual were 57 fruits, consisted 
of 28 yellow to reddish and 29 red fruits (mature fruit). 
The total time from initiation to maturity was required 
147 days. Individual in bed no. XIV.A.133H required 
124 days to become mature. In total this individual 
produced 77 fruits, consisted of 50 fruits in reddish 
yellow and 27 fruits in red fruits (mature fruit). Total 
time required from the initiation maturity phase was 
166 days. Individual in bed no. XIV.A.133 E totally took 
152 days for reproduction phenology’s cycle. 
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Figure 1.   Morphology of H. beguinii: (a) Individual in bed no. XIV.A.133C, (b) Individual in bed no. XIV.A.133H, (c) Individual 
in bed no. XIV.A.133
 
Figure 2.  Initiation phase of H. beguinii: (a) the green leaf midrib, (b) protrusion of prophyll from the leaf midrib (c) the leaf 
midrib turned to brown and withered, (d) dried leaf discolored to brown 
 
The initiation phase was followed by budding 
toward anthesis phase. After leaf fell, the prophyll 
(inflorescence sheath) was seen. The prophyll was still 
attached tightly in the trunks at the beginning of 
budding toward anthesis phase. After several days, a 
prophyll grew away from stem midrib. The color of 
prophyll changed from green to brown. Discoloration 
was begun from the edge and spread out throughout 
the prophyll. The prophyll of H. beguinii was unique, 
compared to the prophyll of other palms. The prophyll 
of H. beguinii consisted of two layers, the inner and 
the outer layers. Furthermore, prophyll shredded 
from the upper to the base part. The first shredded-
layer was subsequently followed by the second ones. 
Buds toward anthesis phase ended up with prophyll 
off. 
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Figure 3.  Anthesis phase of H. beguinii: (a) inflorescence emerged from prophyll, (b) male flowers fell off, (c) the remaining 
of female flowers along rachila, (d) the female flowers started to bloom and ready to be pollinated, (e) female 
flowers started to change in color, (f) the female flowers turned to dark-brown, (g) the female flowers back to the 
bud-like shape, (h) the tip of bud turned to blackish and started to develop become fruit
The anthesis phase was characterized by 
prophyll off from the inflorescence. The first day after 
prophyll fell, the male flowers also fell at the same 
time. After the second day the prophyll off from the 
inflorescence, there were no male flowers anymore. 
When all male flowers have fallen off, the female 
flowers started to bloom. The female flowers bloomed 
almost simultaneously, then discoloration from the 
creamy color became a rosy color. After a few days, 
there was a change in color. This process ended up as 
the flowers became dried and turned to black color. 
 
Figure 4.  Male and female flowers of H. beguinii: (a) The receptive female flowers, (b) female flowers, (c) male flowers,  
                 (d) triad flowers (female flower between two male flowers) 
 
Male flowers of H. beguinii usually in pairs, 
occur and female flowers between 2 male flowers. 
Female flowers were ellipsoidal, 0.5 cm long and 
cream-colored, while the male flowers 1 cm long, 
wing-like shape, and contained pollen inside. The 
receptive female flowers were characterized by the 
presence of slimy layers and a transparent liquid on 
the tip of the pistil. Flowers of H. beguinii were 
protandrous (male flowers bloom first, then is 
followed by the female flowers. 
a b c d 
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Figure 5.  Young fruit to maturity: (a) the development of flowers to the young fruits, (b) development of young fruits from 
green to red color, (c) ripe fruits 
 
The effect of biotic and abiotic factors toward 
reproduction phenology of H. beguinii. 
 
Reproduction phenology of H. beguinii was not 
directly affected by abiotic factors. Wind presumably 
affected the fall of both midrib and male flower. The 
environmental conditions were similar among those 
individuals (table 2). Biotic factors that might affect 
reproduction phenology, was insect pollinators. Some 
visiting insects on flowers of H. beguinii were Apis sp., 
Trigona sp. and fruit flies. Insects visited the flowers 
on the first day after the prophyll off until the second 
day after the male flowers fell. Insects return the 
female flowers were blooming. The insects started to 
visit from 8 a.m. to 4 p.m., mostly, soon after the 
prophyll fell from inflorescence. At least 12 species of 
Apis sp. visited the flowering of H. beguinii. 
Representatives of genus Trigona are often 
found on flowering of palms. Trigona is generalist 
pollen and nectar feeders. They have baskets 
(corbiculae) on their hindlegs that enable them to 
collect for the mass-provision of their brood (Barfod et 
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  Table 2. The abiotic factors surrounding individuals in beds no XIV.A.133C, XIV.A.133H and XIV.A.133E 
Parameters 
The abiotic factors 
Light intensity 
(Lux) 


















Initiation 7,840-9,220 18,170-19,340 25.5-28.0 58-60 0.0-0.5 5.5-5.8 80-85 0.0 
Bud toward 
anthesis 
9,770-12,340 14,050-16,320 25.0-27.0 60-70 0.0 6.0-6.5 75-80 0.0 
Anthesis 9,110-11,320 13,300-15,340 26.0-30.0 74-80 0.3-0.6 6.5-6.8 80-85 0.0-0.5 
Young fruits to 
maturity  
9,210-10,580 16,210-18,270 25.0-27.5 70,75 0.0-0.3 6.8-6.9 85.90 0.0-0.3 
CONCLUSION 
 
Reproduction phenology of Hydriastele 
beguinii (Burret) W.J. Baker & Loo consisted of four 
different phases with a specific period time for every 
phase. Reproduction phase of H. begunii from 
initiation to mature fruit took 147–166 days. Biotic 
factor was directly influencing the reproduction 
phenology of H. begunii. Trigona laeviceps was 
suspected as a pollinator of H. begunii. Whereas, 
abiotic factors were indirectly affecting reproduction 
phenology of H. begunii. 
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